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(54) REFRIGERANT BRANCH UNIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To straighten the flow of 
refrigerant uniformly and to make uniform the quantity of 
refrigerant in respective distribution tubes by disposing 
the refrigerant supply tube of a strainer provided with a 
refrigerant straightening means on the upstream side of 
a distribution point and distributing refrigerant to a 
plurality of branch tubes thereby correcting unbalance of 
flow in the refrigerant supply tubes. 

SOLUTION: A strainer section 60 having larger diameter 
than a refrigerant supply tube 50 is fixed to the 
downstream side thereof, a refrigerant branch unit 52 is 
fixed to the downstream side of the strainer section 60 
and branch tubes 54 56 are fixed to the downstream 
side thereof. A circular opening and a stripe lip part are 
provided in the strainer section 60 and a strainer 
coupled through a metal mesh is disposed fixedly 
between the opening and the lip part. Refrigerant flowing 
through the strainer section 60 entirely passes through 
the metal mesh and straightened on the downstream 
side thereof. The refrigerant is thereby separated uniformly to branch tubes 54, 56 by the 
branch unit 52 and cooling capacity of two indoor heat exchangers is made uniform. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The refrigerant diverging device characterized by having been arranged in a 
refrigerating cycle, being the refrigerant diverging device which distributes the refrigerant 
supplied by the refrigerant supply pipe in a distributing point to two or more branch pipes, and 
having arranged the refrigerant rectification means to the refrigerant supply pipe of the upstream 
of said distributing point. 

[Claim 2] Said refrigerant rectification means is a refrigerant diverging device according to claim 
1 characterized by being a strainer. 

[Claim 3] Said strainer is a refrigerant diverging device according to claim 2 characterized by the 
periphery having joined to the inner circumference of said refrigerant supply pipe. 
[Claim 4] Said strainer is a refrigerant diverging device according to claim 2 or 3 characterized 
by having swollen in the direction of the refrigerant which flows the inside of said refrigerant 
supply pipe. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the refrigerant diverging device which 
distributes the refrigerant sent from an exterior unit to two or more interior units. 
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- [0002] 

[Description of the Prior Art] With improvement in the capacity of an exterior unit, air- 
conditioning equipment, such as gas heat pump (GHP is called hereafter) and an air-conditioner, 
constitutes a system from one exterior unit and two or more interior units, and its case where a 
refrigerant is supplied to two or more interior units from one exterior unit is increasing in recent 
years. In such a case, it is necessary to attach a refrigerant diverging device in piping which 
supplies a refrigerant, and to distribute a refrigerant to two forks (or more than Mimata). 
[0003] An example of such a conventional refrigerant diverging device is shown in drawing 4 R> 
4. The refrigerant from the exterior unit which is not illustrated in the direction which shows the 
inside of the refrigerant piping 10 by the arrow head A flows. The diverging device 12 is attached 
in the refrigerant piping 10, and the refrigerant which flows the inside of the refrigerant piping 10 
branches for two refrigerant piping 14 and 16 with a diverging device 12. The refrigerant piping 
14 and 16 is connected to the interior unit which is not illustrated, respectively, and a refrigerant 
is supplied to an interior unit. On the other hand, as for refrigerant piping, it is common to be 
arranged in the slits (for example, inside of the underpart of the roof, an under floor, and a wall 
etc.) of a building, and it has formed everywhere the flection 18 which bent the refrigerant piping 
10. Here, as shown in drawing 4 , the refrigerant flow at the time of bending the refrigerant piping 
10 at a right angle in a flection 18 is considered. In addition, on account of explanation, bordering 
on a flection 18, the upstream js considered as the refrigerant piping 101 and the downstream is 
considered for the refrigerant piping 10 as the refrigerant piping 102 rather than a flection 18. In 
connection with having changed the flow of a refrigerant compulsorily by the flection 1 8, the flow 
of a refrigerant makes drawing 4 flow like the arrow head shown by B in the refrigerant piping 
102. That is, it collides with the wall of the refrigerant piping 102 by turns, the refrigerant is 
flowing to the flow direction of the refrigerant piping 101, and the part with the sudden flow of a 
refrigerant and the part with the loose flow of a refrigerant are formed in it in the cross section 
of the refrigerant piping 102. It is known that the imbalance of the flow in such refrigerant piping 
102 will serve as uniform rectification if the die length of the refrigerant piping 102 goes through 
one 15 times [ 10 to ] the die length of the bore of the refrigerant piping 10 of this from a 
flection 18. 
[0004] 

[Problem(s) to be Solved by the Invention] However, from the problem on attachment of the 
refrigerant piping 10, there is a diverging device 12, also when [ of a flection 18 ] it cannot but 
arrange down-stream immediately. If a diverging device 12 is attached in the situation that the 
flow in the above refrigerant piping 102 became imbalance, the fault by which a lot of refrigerants 
are supplied, for example to the refrigerant piping 16, and a little refrigerant is supplied to the 
refrigerant piping 14 will occur. Such faults shall differ the capacity of two interior units. That is, 
the problem that it is inferior compared with the cooling capacity of the interior unit connected 
to the refrigerant piping 16 with much amount of supply of a refrigerant generates the cooling 
capacity of the interior unit connected to the refrigerant piping 14 with little amount of supply of 
a refrigerant. 

[0005] Therefore, even when the diverging device 12 has been arranged near [ where it is the 
downstream of a flection 18 and the refrigerant piping 10 was crooked ] the part, this invention 
can supply a uniform refrigerant to two or more refrigerant piping 1 4 and 1 6, and makes it the 
technical technical problem to offer the diverging device which can carry out the homogeneity of 
the cooling capacity of two or more interior units. 
[0006] 

[Means for Solving the Problem] The technical means provided in this invention in order to solve 
the above-mentioned technical technical problem are having been arranged in a refrigerating 
cycle, being the refrigerant diverging device which distributes the refrigerant supplied by the 
refrigerant supply pipe in a distributing point to two or more branch pipes, and having arranged 
the refrigerant rectification means to the refrigerant supply pipe of the upstream of a distributing 
point. By this configuration, when a refrigerant passes the refrigerant rectification means of the 
upstream of a junction, the imbalance of the refrigerant in a refrigerant supply pipe is amended, 
and after passage of a refrigerant rectification means becomes possible [ obtaining rectification 
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with the uniform flow of a refrigerant ]. In addition* a refrigerant rectification means means a 
straightening vane, a strainer, etc. which make uniform flow flow of the refrigerant which flows 
the inside of a refrigerant supply pipe in the direction of a cross section of a refrigerant supply 
pipe, and points out what is arranged for the purpose of the ability to supply a uniform refrigerant 
to two or more branch pipes arranged at the downstream. 

[0007] It is having used the refrigerant rectification means as the strainer more preferably. When 
a refrigerant passes the strainer arranged in a refrigerant supply pipe, even if imbalance is in the 
flow of a refrigerant, the flow of a refrigerant can consider as uniform rectification with a 
strainer. 

[0008] It is that the periphery joined the strainer to the inner circumference of said refrigerant 
supply pipe more preferably. Furthermore, it is that the strainer made the inside of a refrigerant 
supply pipe preferably the configuration which has swollen in the direction of the flowing 
refrigerant. Even if the foreign matter etc. is contained in the refrigerant which flows the inside 
of a refrigerant supply pipe with arrangement and the configuration of these strainers in case a 
strainer is passed, it becomes possible to hold without pouring this foreign matter to a 
downstream (interior unit) side. 
[0009] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to 
a detail with reference to a drawing. Drawing 1 is the general drawing of the refrigerant 
circulation system of GHP equipped with the refrigerant diverging device of this invention. 
[0010] The refrigerant circulation system shown in drawing 1 has composition which supplies a 
refrigerant to two indoor heat exchangers 40 and 42 from one outdoor heat exchanger 38. A 
refrigerant is led to a compressor 24 through tubing 22 from an accumulator 20. In a compressor 
24, a refrigerant is pressurized and is sent to a four way valve 28 through tubing 26. The four 
way valve 28 is equipped with ports 30, 32, 34, and 36. In the outdoor heat exchanger 38 and the 
port 34, tubing 26 and a port 32 are opening [ the port 30 ] the accumulator 20 and the port 36 
for free passage to the downstream of indoor heat exchangers 40 and 42, respectively. The 
outdoor heat exchanger 38 was equipped with the outdoor fan 44, and when a cooling fan 44 
rotates, it has cooled the refrigerant supplied by minding from a four way valve 28. The diverging 
device 52 is attached in the lower stream of a river of the expansion valve 51 which expands the 
refrigerant compressed into the liquid phase by the outdoor heat exchanger 38 at the tubing 50 
prolonged from an outdoor heat exchanger 38 to the two phase of the liquid phase and a 
gaseous phase, and an expansion valve 51. The refrigerant which flows tubing 50 is divided into 
two tubing of the tubing 54 which leads to indoor heat exchanger 40, and the tubing 56 which 
leads to indoor heat exchanger 42 by this diverging device 52. just before the diverging device 52 
of the upstream of a diverging device 52 — a strainer 58 — attachment Tubing 54 

and tubing 56 join as tubing 51, after completing heat exchange by indoor heat exchangers 40 
and 42, respectively. Tubing 51 is connected to the port 36 of a four way valve 28, and a 
refrigerant flows back to an accumulator 20 through a port 34 and tubing 53 after that. In 
addition, when indoor heat exchangers 40 and 42 heat, the port 32 and port 36 of a four way 
valve 28 are changed, and a refrigerant is poured in the above-mentioned reverse direction. 
[001 1] Drawing 2 shows the enlarged drawing of the part of a diverging device 52. The strainer 
section 60 which became larger [ a path ] than tubing 50 is attached in the downstream of tubing 
50. The diverging device 52 is attached in the downstream of the strainer section 60, and tubing 
54 and 56 is attached in the downstream of a diverging device 52. 

[0012] Inside the strainer section 60, as shown in drawing 3 , the strainer 58 arranges. As shown 
in drawing 4 , a strainer 58 is equipped with the circular opening 62 and the band-like lip section 
64, and the metal mesh 66 connects between opening 62 and the lip sections 64. As shown in 
drawing 3 , it is fixing in accordance with the wall of the strainer section 60, and all the 
refrigerants that flow the inside of the strainer section 60 are incorporated from the opening 62 
of a strainer 58, and the opening 62 of a strainer 58 passes through the metal mesh 66. 
Therefore, a refrigerant can be made rectification by the downstream of the strainer section 60 
by there being a part temporarily crooked in the tubing 50 in front of the strainer section 60, and 
passing through the metal mesh 66, even if the refrigerant which flows tubing 50 is not rectified. 
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Therefore, with the diverging device 52 arranged to the downstream of the strainer section 60, 
the flowing refrigerant can be equally divided into tubing 54 and tubing 56, and cooling capacity 
with indoor heat exchangers 40 and 42 can be made into homogeneity. Furthermore, when the 
refrigerant penetrated the metal mesh 66 of a strainer 58 and the metal mesh 66 has jutted out 
in the direction in which a refrigerant flows, even if the foreign matter etc. is contained in the 
refrigerant, it can prevent what cannot pass the metal mesh 66 stopping in a strainer 58, and 
passing it to indoor heat exchangers 40 and 42. 

[0013] In addition, it is also possible to a strainer 58 for two or more arrangement of the thin 
lines, such as a wire, to have been carried out, and to substitute only a lengthwise direction or a 
longitudinal direction besides metal mesh 66, and, as for it, it is important for it that resistance 
which bars the flow of a refrigerant is made small, and the imbalance of the flow of a refrigerant 
can be corrected and it can consider as rectification. 
[0014] 

[Effect of the Invention] Since according to this invention it has been arranged in a refrigerating 
cycle, and it is the refrigerant diverging device which distributes the refrigerant supplied by the 
refrigerant supply pipe in a distributing point to two or more branch pipes and the refrigerant 
rectification means has been arranged to the refrigerant supply pipe of the upstream of a 
distributing point, the refrigerant after passing a refrigerant rectification means can amend the 
imbalance of the flow in a refrigerant supply pipe, and can obtain rectification with the uniform 
flow of a refrigerant. And also when distributing a refrigerant to two or more branch pipes by 
obtaining this uniform rectification, the amount of the refrigerant which flows for every branch 
pipe can be made into homogeneity, and capacity for every interior unit can be made into 
homogeneity. 

[0015] Moreover, uniform rectification can be obtained by using a strainer for a refrigerant 
rectification means with the simple means which can come to hand easily. 

[0016] Moreover, in case a strainer is passed, even if the foreign matter etc. is contained in the 
refrigerant which flows the inside of a refrigerant supply pipe by having considered as the 
configuration which has swollen in the direction of the refrigerant with which that periphery joins 
a strainer to the inner circumference of said refrigerant supply pipe, or a strainer flows the inside 
of a refrigerant supply pipe, it becomes possible to hold without pouring this foreign matter to a 
downstream (interior unit) side. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the general drawing of a refrigerating cycle using the refrigerant distribution 
apparatus concerning this invention. 

[Drawing 2] It is the enlarged drawing of the refrigerant distribution apparatus concerning this 
invention. 

[Drawing 3] It is the enlarged drawing of the strainer section concerning this invention. 
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[Drawing 4] It is the enlarged drawing of the strainer concerning this invention. 

[Drawing 5] It is the drawing in which the distribution apparatus of the conventional technique is 

shown. 

[Description of Notations] 

50 Refrigerant Supply Pipe 

52 Refrigerant Diverging Device 

54 56 Branch pipe 

58 Strainer 

60 Strainer Section 



[Translation done.] 
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